Abstract: A non-destructive optical method based on near-infrared spectroscopy has been 6 used for the evaluation of litchi fruit quality. Diffuse reflectance measurements (12500-3600 7 cm -1 ), physical, and biochemical measurements were performed individually on 100 litchi After acquiring the spectral measurements, each fruit was peeled and the pulp portion was 117 juiced to determine quality attributes such as pH, SSC, etc., at room temperature of 25 °C.
Introduction 21
Litchi (Lychee chinensis Sonn.), is a popular subtropical to tropical fruit belonging to the shipments. Therefore, it is more essential for the higher quality and more consistent fresh 30 litchi at the origin country, in order to meet the quality standards upon arrival at the end 31 location.
32
fast evaluation.
49

Near-infrared (NIR) technique is a fast and nondestructive technique, which can
50
obtain internal information of a product by measuring the amount of light absorbed by 51 functional groups over the NIR range without or with little sample preparation. Optical
52
VIS/NIR spectroscopy (400-2500 nm) or only near-infrared spectroscopy (800-2500 nm) after a day upon refrigerated storage.
After acquiring the spectral measurements, each fruit was peeled and the pulp portion was
117
juiced to determine quality attributes such as pH, SSC, etc., at room temperature of 25 °C.
118
The pH of the lychee juice was determined with a pH meter, and soluble solids content was 119 determined using a digital refractometer, expressed in °Brix at 20°C. The PLS regression method was used to develop the models for predicting the composition of 137 litchi fruits. The wavenumber ranges between 12500 and 3600 cm -1 were analysed to find the 138 optimal sub-wavenumber ranges that would yield the best correlations between the spectral 139 data and physical parameters. The non-informative regions were tentatively purged and the 140 resulting performances were estimated.
141
The performance of the calibration models were evaluated by the root mean square 142 error of cross validation (RMSECV), the root mean square error of prediction (RMSEP) and the coefficient of determination R 2 between the predicted and the measured parameters. The wavenumber region selection is critical in developing a robust calibration model.
151
Wavenumbers where the data were noisy and provided little predictive ability were 
Design of Experiment
156
The below flow chart represents the process of present whole study that starts from collection whereas reference values are dependent. 
Results and discussion
163
The general profile of the absorption spectra for litchi measured with FT-NIR spectrometer 164 between 12500 and 3600 cm -1 is presented in Fig. 2 . This full range known to contain 165 important carbohydrate, sugar, and water absorbance. It is evident from the figure that the 166 absorbance values is higher with lower value of wave number, i.e., the highest at 3600 cm -1 . 
Prediction of acidity (pH) content
207
The pH values obtained for litchi during conventional analysis were ranging from a minimum pH is given in Fig. 3(b) . The regression equation is of the form of 'y = 0.9705x + 0.1076' for 218 the developed model. The performance of the models was evaluated by leave-one-out cross 222 validation that is, the minimum RMSECV and maximum correlation coefficient of regression
219
223
(R 2 ). The calibration results of pH by the PLS model is shown in Fig.3 (b) . Similarly, Liu et (Fig. 3(c) ). And the prediction results obtained were (R 2 , RMSEP) of (0.94, 0.011%) respectively. Few works have been made on the prediction of the titratable acidity 236 by using NIR spectroscopy. The linear regression plot between titratable acidity estimated 237 experimentally using the standard method and nondestructive method by using FT-NIR 238 spectroscopy is given in Fig. 3(c) . The result is given as, the RMSECV decreased with an increasing coefficient of (Table 5) . 
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